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(54) DEVICE FOR COOLING YARN OF MELT SPINNING OF POLYESTER FIBER 
(57)Abstract: 

PURPOSE: To obtain a device for cooling yarn of melt 
spinning for simply and inexpensively producing 
undrawn polyester yarn having a low double refractive 
index and small variability of denier by efficiently and 
uniformly cooling polyester yarn having >10 deniers of 
single yarn denier after spinning and taking up. 
CONSTITUTION: Molten polyester is extruded from a 
spinneret 12 and spun as yarn (y) from a heating column 
13 heated to a high temperature of >the melting point. 
The formed yarn (y) is chilled by cold wind blown out 
from a horizontally blowing first cooling air outlet 14, then 
air in the column is discharged from an exhaust suction 
part 16 and the temperature in the column is dropped. 
Since the yarn is chilled by a second cooling air blowing 

part 15, cooling at the lower part of the spinning column to form double refractive index is 
increased and solidification is promoted to give undrawn yarn having a low double refractive 
index. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The melt spinning cooling system of the polyester fiber characterized by to have 
prepared the exhaust air suction section in the blow-off section of the 1st cooling style and 
directly under [ of it ], and to prepare the blow-off section of the 2nd cooling style directly under 
this exhaust air suction section further. [ which blow off in the melt spinning cooling system with 
which melt spinning cooling of the polyester which makes ethylene terephthalate a main 
repeating unit is carried out, and the single-yarn denier after taking over obtains non-extended 
yarn 10 deniers or more so that a cooling wind may cross to a spinning line of thread ] 
[Claim 2] The melt spinning cooling system of the polyester fiber according to claim 1 whose 
exhaust air suction section is **20mm of points of a spinning line of thread completing [ **-ized 

]■ 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the melt spinning cooHj}g ( system by which melt 
spinning was carried out and with which it takes over and a next single-yarn denier carries out 
cooling solidification of the polyester fiber 10 deniers or more using a cooling wind in more 
detail about the melt spinning cooling system of polyester fiber. 
[0002] 

[Description of the Prior Art] Since [ the ] dynamic and a thermal property are excellent, 
polyester fiber is widely used not only as the garments field but as fiber for industrial materials. ». 
[0003] Especially as fiber for industrial materials, high powerful-ization is required more, and in 
order to fully satisfy the military requirement, the various manufacture approaches are proposed. 
[0004] Generally the cooling dome which has the blow-off section of the cooling style in a 
heating cylinder and the lower part of this heating cylinder is attached directly under a spinneret 
as a melt spinning method of the high-polymer polyester the non-extended yarn in which high 
scale-factor extension is possible, and after passing the inside of the heating cylinder which held 
spinning yarn to the temperature more than that melting point, the method of reducing the rate of 
a birefringence of spinning yarn is learned by cooling (for example, JP,39-7251,B, JP,41- 
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78923). 

[0005] However, since [ that these approaches may be enough for cooling when the spinning 
yarn obtained is / a single-yarn denier / polyester fiber 10 deniers or more, and since it is not 
carried out to homogeneity ], Although the method of the problem that denier spots are large and 
ductility is not good arising, and on the other hand making [ many ] airflow of the cooling style 
in lengthening blow-off length in order to carry out to homogeneity fully and for cooling is 
examined, furnishing becomes large-sized and cost also becomes high, and it is intermediary 
**** disadvantageous^ industrially. 

[0006] As common melt spinning equipment which manufactures a polyester line of thread, there 
is equipment as shown in drawing 2 . That is, the polymer by which melting was carried out is 
spun through the mouthpiece 2 in a spinning pack 1, and serves as a line of thread y. Therefore, 
cooling solidification of the line of thread y is carried out at the cooling gas';which blows off from 
the ventilation section 4. 

[0007] If it is going to prepare and manufacture the heating zone 3 in order that a single-yarn 
denier may make the rate of a birefringence low for non-extended yarn 10 deniers or more with 
the melt spinning equipment generally used from such the former, denier spots will be large and, 
originally target high powerful yarn will not be obtained. 
[0008] This greatest reason is as follows. 

[0009] That is, although it is letting the spun line of thread pass to the heating cylinder more than 
the melting point in order that a single-yarn denier may obtain non-extended yarn with a rate [ of 
a low birefringence ] of 10 deniers or more using usual melt spinning equipment, yarn 
temperature is high and cannot cool to that the usual cooling airflow is enough and homogeneity. 
[0010] Moreover, since it is generally low spinning speed in order to obtain the rate of a low 
birefringence, yarn temperature cannot fall further easily that a company style cannot occur 
easily. 

[001 1] In order to solve this problem, tension is improved and the approach of making [ many ] 
cooling airflow brings a result to which not only intermediary ****** with the high rate of a 
birefringence but a yarn shake increases denier spots violently. MoreoVer^as^Yor the approach of < 
lengthening spinning chimney length, it is disadvantageous for facility cost to go up, since a 
facility will become overly ****, and to adopt industrially. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention cancels the trouble of such a 
conventional technique, and it takes over, a next single-yarn denier cools efficiently a polyester 
line of thread 10 deniers or more to homogeneity, and it aims at offering the melt spinning 
cooling system for [ which is a rate of a low birefringence and manufactures the small non- 
extended yarn of denier spots cheaply simple ] having been spun. 
[0013] 

[Means for Solving the Problem] That is, in the melt-spinning cooling system with which this 
invention carries out melt spinning cooling of the polyester which makes ethylene terephthalate a 
main repeating unit, and the single-yarn denier after taking over obtains non-extended yarn 10 
deniers or more, it is the melt-spinning cooling system of the polyester fiber characterized by to 
have prepared the exhaust air suction section in the blow-off section of the 1st cooling style and 
directly under [ of it ], and to prepare the blow-off section of the 2nd cooling style directly under 
this exhaust air suction section further. [ which blow off so that a coolifr§ ; $rnd may cross to a 1 
spinning line of thread ] 
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[0014] Hereafter, this invention is concretely explained based on a drawing. Drawing 1 is the 

mimetic diagram of the longitudinal section showing the example of this invention. 

[0015] In drawing, 1 1 is a spinneret pack equipped with a spinneret 12, the heating cylinder 13 

heated more than the melting point of spinning yarn y is formed in a camber directly under 

location, and the blow-off section 14 of the 1st cooling style of horizontal **** which blows off 

in a longitudinal direction is further arranged in the cooling wind caudad. 

[0016] Moreover, the blow-off section 15 of the 2nd cooling style caudad of the blow-off section 

14 of the 1st cooling style is arranged, and the exhaust air suction section 16 is formed between 

this blow-off section 15 of the 2nd cooling style, and the blow-off sectiSfrl&of the 1st cooling 

style. 

[0017] Thus, in the constituted equipment, the polyester by which melting was carried out is 

breathed out from a spinneret 12, and spinning is carried out as a line of thread y through the 

heating cylinder 13 heated by the elevated temperature more than the melting point. 

[0018] Therefore, the formed line of thread y is cooled in the style of cooling by the blow-off 

section 14 of the 1st cooling style of horizontal ****. Subsequently, the air in a cylinder is 

discharged by the exhaust air suction section 16, since the temperature in a cylinder falls and it is 

further cooled by the blow-off section 15 of the 2nd cooling style, cooling of the spinning 

chimney lower part which the rate of a birefringence generates increases, solidification is 

promoted, and the non-extended yarn of the rate of a low birefringence is obtained. 

[0019] As for the exhaust air suction section 16, it is desirable to prepare so that it may exhaust 

from the blow-off section order of the cooling style here, and it becomes possible to be able to 

prevent that a line of thread inclines toward an one direction therefore to adjust and attract the 

amount of suction from both sides, and to control denier spots further to it. 

[0020] Moreover, exhaust wind quantity will not be limited especially if it is.appropriately 

selected from the denier of the airflow of the horizontal **** cooling style? a spinning rate, and 

non-extended yarn in the range with which are satisfied of the effectiveness of this invention. 

[0021] Furthermore, what is necessary is just to select the magnitude of exhaust air suction 

opening appropriately in the range from which local yarn shake increase is not made to start, as a 

result of making it small and gathering a suction rate to the degree of pole. 

[0022] Moreover, the location of the exhaust air suction section has the inclination denier spots' 

increasing violently becomes that a yarn shake tends to make, when it is desirable to make it the 

range of **20cm of points completing [ **-ized ] and this location crosses 20cm of upper parts 

from the point completing [ **-ized ]. Conversely, if 20cm of lower parts is exceeded from the 

point completing [ **-ized ], since the yarn temperature in the point completing [ **-ized ] is 

high, the inclination which it cuts difficultly that uniform cooling becomes difficult and obtains 

the rate of a low birefringence will arise. 

[0023] 

[Example] Hereafter, an example explains still more concretely. 

[0024] the polyester polymer of intrinsic viscosity 0.9 - about 300 degrees C - fusing ~ 0.3mm 
of apertures, and a hole ~ a number ~ cooling solidification was carried out spraying through and 
a 25 more-degree C cooling wind on the 400-degree C so-called heating cylinder after the 
regurgitation from the spinneret which has 48 pieces, oils were given by the oiling roller after 
that, and it rolled round by part for 800m/as 15 deniers of single-yarn deniers. 
[0025] At this time, the cooling wind for 4Nm3/was sprayed from the blow-off section of the 1st 
cooling style, and the non-extended yarn with which the rate of a birefringence with little 
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IBUNESU u% to 0.5% of denier spots subsequently has 3Nm of rates of a low birefringence of 
0.003 from the exhaust air section 3 / when it part-draws in and sprays by 3Nm3/from the blow- 
off section of the 1st cooling style was obtained. 

[0026] In this case, when it cooled by the spinning chimney of the conventional method, since 
yarn temperature did not fall, by 0.007, ****** and its spots were increasing and, as for the I 
ductility of the obtained non-extended yarn, 1.0% of denier spots and the rate of a birefringence 
fell [ IBUNESU u% ] remarkably. 
[0027] 

[Effect of the Invention] The remarkable effectiveness of becoming possible to stabilize the high 
powerful yarn which could stabilize and obtain at the rate of a low birefringence of 10 deniers or 
more easily [ it is difficult and /****** and a single-yarn denier / yarn / polyester / with few 
denier spots / non-extended yarn ], and was excellent in quality as a result with conventional melt 
spinning equipment according to [ like / explanation ] this invention, and to produce above is 
done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the longitudinal section showing the example of this 
invention. 

[Drawing 21 It is the mimetic diagram showing the longitudinal section of conventional 
equipment. 

[Description of Notations] 

1 1 Spinneret Pack 

12 Spinneret 

13 Heating Cylinder 

14 B low-Off Section of the 1st Cooling Style 

15 Blow-Off Section of the 2nd Cooling Style 

16 Exhaust Air Suction Section 
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